Purine nucleobase transport in human erythrocytes. Reinvestigation with a novel "inhibitor-stop" assay.
A novel "inhibitor-stop" method for the determination of initial rates of purine nucleobase transport in human erythrocytes has been developed, based on the addition of seven assay volumes of cold 19 mM papaverine to terminate influx. In view of our finding that the initial velocities of adenine, guanine, and hypoxanthine influx into human erythrocytes were linear for only 4-6 s at 37 degrees C, the present method has been used to reexamine the kinetics of purine nucleobase transport in these cells. Initial influx rates of all three purine nucleobases were shown to be the result of concurrent facilitated and nonfacilitated diffusion. The nonfacilitated influx rates could be estimated either from the linear concentration dependence of nucleobase influx at high concentrations of permeant or from residual influx rates which were not inhibited by the presence of co-permeants. Appropriate corrections for nonfacilitated diffusion were made to the influx rates observed at low nucleobase concentrations. Kinetic analyses indicated that adenine (Km = 13 +/- 1 microM, n = 7), guanine (Km = 37 +/- 2 microM, n = 5), and hypoxanthine (Km = 180 +/- 12 microM, n = 6) were mutually competitive substrates for transport. The Ki values obtained with each nucleobase as an inhibitor of the influx of the other nucleobases were similar to their respective Km values for influx. Furthermore, the transport of the purine nucleobases was not inhibited by nucleosides (uridine, inosine) or by inhibitors of nucleoside transport (6-[(4-nitrobenzyl)thio]-9-beta-D-ribofuranosylpurine, dilazep, dipyridamole). It is concluded that all three purine nucleobases share a common facilitated transport system in human erythrocytes which is functionally distinct from the nucleoside transporter.